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Micronutrient malnutrition affects more than
one-half of the world’s population, especially women
and pre-school children (Nestel et al., 2006). World
Health Organization (WHO) of the United Nations
estimated that mal nutrition is an underlying cause
of 53% of all deaths in children under five years of
age and recognized that the two micronutrients iron
and zinc and pro-vitamin A (â-carotene) are limiting
(Ma et al., 2008). Sorghum [Sorghum bicolour (L.)
Moench], being the staple food and fodder crop in
parts of semi-arid region of the world and the second
cheapest source of energy (63.4 - 72.5 % starch)
and micronutrients such as iron (Fe) and zinc (Zn)
after pearl millet, if enriched with iron and zinc
concentrations, can address the micronutrient
requirements of the undernourished populations.
Moreover, the poor and vulnerable groups in the
society, particularly in India depend upon sorghum
for their calorie and micronutrient requirement in the
absence of access and affordability to nutrient-rich
foods like vegetables, fruits and animal products. A
study on association of grain iron and zinc
concentrations with agronomic traits is needed to help
the breeder in devising a suitable breeding strategy
for the enhancement of micronutrient density in
sorghum. Hence, this study was undertaken at
ICRISAT, Patancheru with an aim to analyze the
relationships of grain iron and zinc concentrations
with grain yield and other agronomic traits in sorghum.
The experimental material consisted of F2
populations of two crosses IS13205 x SPV1359 and
IS13205 x IS23464, which were selected based on
diallel analysis carried out previously involving
parents with diverse levels of  grain iron and zinc
concentrations. The two populations were evaluated
during post rainy season, 2012-13 at ICRISAT,
Patancheru. Each population was grown in eight rows
of 2 m length with a spacing of 75 cm between rows
and 10 cm between the plants making the plot size
of 1.5 m2. Two seeds were planted/hill and thinned
later to single seedling/hill to obtain a population stand
of nearly 120 plants in each population. The
populations were control pollinated by selfing (by
bagging the panicles before they shed the pollen/
stigmas come out).
The crop was supplied with a fertilizer dose
of 80 kg N and 40 kg P2O5 per hectare and nitrogen
was applied in three split doses. Recommended and
usual cultural practices were adopted to raise a good
crop. Data were recorded on plant height, panicle
length, panicle width, grain yield plant-1 and 100 grain
weight on 50 randomly selected plants in each
population. Micronutrient analysis was done using
the selfed seed of 50 panicles of each population by
ICP-OES method. Precautions were taken at each
step to avoid contamination of grain with dust
particles and any other extraneous matter. Simple
correlation coefficients were calculated using the
formulae given by Falconer (1981).
In the present study, the segregating
population i.e., F2 of two crosses was utilized for
calculation of correlation coefficients between the
traits for each cross separately. The correlation matrix
of various agronomic traits with grain iron and zinc
concentrations is presented in the Table 1. In the
cross IS13205 x SPV1359, panicle length showed
significant positive correlation with panicle width (r =
0.651), grain yield plant-1 (r = 0.425) and grain zinc
concentration (r = 0.328). However, the correlation
was strong with panicle width and weaker with grain
zinc concentration as indicated by the correlation
coefficient estimates. Grain iron concentration
showed highly significant positive correlation with
grain zinc concentration (r = 0.538).
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In the cross IS13205 x IS23464, grain yield
plant-1 showed significant negative correlation with
100 grain weight (r = -0.390) whose magnitude was
less. As in the previous cross, grain iron
concentration showed highly significant positive
correlation with grain zinc concentration (r = 0.753).
Similar results of significant positive correlation
coefficient between grain iron and zinc concentrations
was also obtained by Graham and Welch (1996) in
general, Kumar et al. (2010) and Gayathri et al. (2012)
in sorghum, Nagesh et al. (2012) in rice,  Feng et al.
(2011) in wheat,  Govindraj et al. (2013) in pearl millet,
Chakraborthi et al. (2011) in maize. Highly significant
positive correlation between grain iron and zinc
concentrations indicated the possibi lity of
simultaneous improvement of both the traits. This
might be due to co-segregation of tightly linked genetic
stocks governing the physiology of these
micronutrients or might be due to the pleiotropic effect
of genes.
No correlation of 100 grain weight and grain
yield plant-1 with grain iron and zinc concentrations
indicated that there would be no penalty on grain yield
and seed size while breeding for grains rich in these
micronutrients. Absence of association of grain iron
and zinc concentrations with grain yield plant-1 was
also observed by Nagesh et al. (2012) in rice,
Chakraborthi et al. (2011) in maize and Gupta et al.
(2009) in pearl millet. Similarly, no correlation of test
weight with grain iron and zinc concentrations was
also recorded by Gupta et al. (2009) in pearl millet
and Wang et al. (2011) in wheat. However, negative
correlation between grain yield plant-1 and grain iron
and zinc concentrations was earlier reported by Wang
et al. (2011) in wheat, Anandan et al. (2011) in rice
and Kumar et al. (2009) in sorghum. Hence there is a
need to further confirm the results of present study
by using various types of populations such as
inbreds, hybrids and OPVs.
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